The human Rap1 protein complex and modulation of telomere length.
Proper maintenance of telomere length and structure is necessary for normal proliferation of mammalian cells. Mammalian telomere length is regulated by a number of proteins including human repressor activator protein (hRap1), a known association factor of TRF2. To further delineate hRap1 function and its associated proteins, we affinity-purified and identified the hRap1 protein complex through mass spectrometry analysis. In addition to TRF2, we found DNA repair proteins Rad50, Mre11, PARP1 (poly(ADP-ribose) polymerase), and Ku86/Ku70 to be in this telomeric complex. We demonstrated by deletional analysis that Rad-50/Mre-11 and Ku86 were recruited to hRap1 independent of TRF2. PARP1, however, most likely interacted with hRap1 through TRF2. Interestingly, knockdown of endogenous hRap1 expression by small hairpin interference RNA resulted in longer telomeres. In addition, overexpression of full-length and mutant hRap1 that lacked the BRCA1 C-terminal domain functioned as dominant negatives and extended telomeres. Deletion of a novel linker domain of hRap1 (residues 199-223), however, abolished the dominant negative effect of hRap1 overexpression. These results indicate that hRap1 negatively regulates telomere length in vivo and suggest that the linker region of hRap1 may modulate the recruitment of negative regulators of telomere length.